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CLAIMS 


[Claim(s)] 

[Claim 1] The floating gate formed on the silicon substrate of one conductivity type, and the insulator 
layer which covers this floating gate, The control gate formed so that it may have the field which laps on 
said floating gate through this insulator layer. The diffusion field of the reverse conductivity type formed 
in the front face of said silicon substrate which adjoins said floating gate and said control gate, The non- 
volatile semiconductor memory characterized by forming the barrier film which changes from a silicon 
nitride to said interlayer insulation film lower layer in the non-volatile semiconductor memory equipped 
with metal wiring connected to said diffusion field through the interlayer insulation film which contains 
the SOG film at least. 

[Claim 2] The floating gate formed on the silicon substrate of one conductivity type, and the tunnel 
oxide film which covers said floating gate. The control gate formed so that it may have the field which 
laps on said floating gate through said tunnel oxide film. The diffusion field of the reverse conductivity 
type formed in the front face of said silicon substrate which adjoins said floating gate and said control 
gate, The silicon nitride formed so that said floating gate and said control gate might be covered, The 
non-volatile semiconductor memory characterized by providing metal wiring connected to said diffusion 
field through the interlayer insulation film which was formed on said silicon nitride, and which contains 
the SOG film at least. 

[Claim 3] The floating gate formed on the silicon substrate of one conductivity type, and the tunnel 
oxide film with which nitriding treatment which covers said floating gate was performed. The control gate 
formed so that it may have the field which laps on said floating gate through said tunnel oxide film. The 
diffusion field of the reverse conductivity type formed in the front face of said silicon substrate which 
adjoins said floating gate and said control gate. The silicon nitride formed so that said floating gate and 
said control gate might be covered, The non-volatile semiconductor memory characterized by providing 
metal wiring connected to said diffusion field through the interlayer insulation film which was formed on 
said silicon nitride, and which contains the SOG film at least. 

[Claim 4] The floating gate formed on the silicon substrate of one conductivity type, and the insulator 
layer which covers this floating gate. The control gate formed so that it may have the field which laps on 
said floating gate through this insulator layer, The diffusion field of the reverse conductivity type formed 
in the front face of said silicon substrate which adjoins said floating gate and said control gate. In the 
manufacture approach of the non-volatile semiconductor memory equipped with metal wiring connected 
to said diffusion field through the interlayer insulation film which contains the SOG film at least The 
manufacture approach of the non-volatile semiconductor memory characterized by what the process 
which forms the barrier film which changes from a silicon nitride to said interlayer insulation film lower 
layer possesses. 

[Claim 5] The process which oxidizes thermally the front face of the silicon substrate of one 
conductivity type, and forms gate oxide. The process which carries out patterning of this 1st electric 
conduction film, and forms the floating gate after forming the 1st electric conduction film on said gate 
oxide. The process which forms a tunnel oxide film so that said floating gate may be covered. The 
process which forms the control gate so that it may have the field which carries out patterning of this 


2nd electric conduction film, and laps on said floating gate through a tunnel oxide film after forming the 
2nd electric conduction film on said tunnel oxide film. The process which forms the diffusion field of a 
reverse conductivity type in the front face of said silicon substrate which adjoins said floating gate and 
said control gate. The process which forms a silicon nitride so that said floating gate and said control 
gate may be covered. The process which forms the interlayer insulation film in which flattening was 
carried out by the etchback process of the SOG film at least on said silicon nitride, The manufacture 
approach of the non-volatile semiconductor memory characterized by providing the process which forms 
in said diffusion field metal wiring which makes contact connection through the contact hole formed in 
said interlayer insulation film. 

[Claim 6] The process which oxidizes thermally the front face of the silicon substrate of one 
conductivity type, and forms gate oxide. The process which carries out selective oxidation of said 1st 
electric conduction film according to said opening, and forms the selective oxidation film after forming 
the 1st electric conduction film on said gate oxide and forming the anti-oxidation film which has opening 
of a predetermined pattern on this 1st electric conduction film, The process which forms the floating 
gate which uses said selective oxidation film as a mask, etches said 1st electric conduction film, and has 
an acute corner in the upper part. The process which forms a tunnel oxide film so that said floating gate 
may be covered, The process which forms the control gate so that it may have the field which carries 
out patterning of this 2nd electric conduction film, and laps on said floating gate through a tunnel oxide 
film after forming the 2nd electric conduction film on said tunnel oxide film, The process which forms the 
diffusion field of a reverse conductivity type in the front face of said silicon substrate which adjoins said 
floating gate and said control gate. The process which forms a silicon nitride so that said floating gate 
and said control gate may be covered, The process which forms the interiayer insulation film in which 
flattening was carried out by the etchback process of the SOG film at least on said silicon nitride, The 
manufacture approach of the non-volatile semiconductor memory characterized by providing the 
process which forms in said diffusion field metal wiring which makes contact connection through the 
contact hole formed in said interiayer insulation film, 

[Claim 7] The process which oxidizes thermally the front face of the silicon substrate of one 
conductivity type, and forms gate oxide. The process which carries out selective oxidation of said 1st 
electric conduction film according to said opening, and forms the selective oxidation film after forming 
the 1st electric conduction film on said gate oxide and forming the anti-oxidation film which has opening 
of a predetermined pattern on this 1st electric conduction film. The process which forms the floating 
gate which uses said selective oxidation film as a mask, etches said 1st electric conduction film, and has 
an acute corner in the upper part. The process which forms the tunnel oxide film with which nitriding 
treatment was performed so that said floating gate might be covered. The process which forms the 
control gate so that it may have the field which carries out patterning of this 2nd electric conduction 
film, and laps on said floating gate through a tunnel oxide film after forming the 2nd electric conduction 
film on said tunnel oxide film. The process which forms the diffusion field of a reverse conductivity type 
in the front face of said silicon substrate which adjoins said floating gate and said control gate. The 
process which forms a silicon nitride so that said floating gate and said control gate may be covered. 
The process which forms the interiayer insulation film in which flattening was carried out by the 
etchback process of the SOG film at least on said silicon nitride. The manufacture approach of the non- 
volatile semiconductor memory characterized by providing the process which forms in said diffusion field 
metal wiring which makes contact connection through the contact hole formed in said interlayer 
insulation film. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If it says further, this invention inhibits decline in the elimination effectiveness at 
the time of repeating elimination of the data based on sampling the charge (electron) accumulated in the 
floating gate to a control gate side, and performing it, and relates to the technique make the cycle life of 
a memory cell extend, about the non-volatile semiconductor memory which has the floating gate and the 
control gate formed so that it may lap with the floating gate through the tunnel oxide film which covers 
this floating gate, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Each memory cell is formed of the transistor of the duplex [ which a 
memory cell becomes from a single transistor ] gate structure which has [ in / electrically / an 
eliminable non-volatile semiconductor memory, especially a programmable ROM (it is also called 
EEPROMiElectrically Erasable and Programmable ROM and a flash memory.) ] the floating gate and the 
control gate. In the case of such a memory cell transistor of double gate structure, the writing of data is 
performed by accelerating the hot electron generated in the channel field under the field in which the 
floating gate and the control gate were installed side by side, and pouring into the floating gate. And 
elimination of data is performed by drawing out a charge from the floating gate to the control gate by F- 
N conduction (Fowlei^Nordheimtunnelling). 

[0003] Drawing 15 is the top view of the memory cell part of the non-volatile semiconductor memory 
which has the floating gate, and drawing 1 6 is the sectional view of the X2-X2 line. In this drawing, the 
split-gate structure where the control gate is arranged together with the floating gate is shown. 
[0004] the surface field of the silicon substrate 1 of P type — LOCOS (Local Oxidation Of Silicon) — 
two or more component demarcation membranes 2 which consist of a LOCOS oxide film alternatively 
formed thickly of law are formed in the shape of a strip of paper, and a component field is divided. As it 
straddles between the component demarcation membranes 2 which adjoin each other through oxide film 
3A on a silicon substrate 1. the floating gate 4 is arranged. This floating gate 4 is arranged independently 
for every memory cell. Moreover, the selective oxidation film 5 on the floating gate 4 is thickly formed in 
the center section of the floating gate 4 by the selective oxidation method, and the acute corner is 
formed in the edge of the floating gate 4. It is made for this to be easy to produce electricHleld 
concentration in the up corner of the floating gate 4 at the time of elimination actuation of data. 
[0005] The control gate 6 is arranged through the tunnel oxide film 3 united with said oxideHilm 3A 
corresponding to the silicon substrate 1 top by which two or more floating gates 4 have been arranged 
the whole train of the floating gate 4. A part laps on the floating gate 4, and this control gate 6 is 
arranged so that the remaining part may touch a silicon substrate 1 through oxide-film 3A. Moreover, 
these floating gates 4 and the control gate 6 are arranged so that the train which adjoins each other, 
respectively may become symmetrical with a field mutually. 

[0006] The drain field 7 and the source field 8 of N type are formed in the substrate field between said 
control gates 6, and the substrate field between the floating gates 4. The drain field 7 is surrounded by 
the component demarcation membrane 2 between the control gates 6, each becomes independent, and 


the source field 8 continues in the direction in which the control gate 6 extends. A memory cell 
transistor is constituted by these floating gates 4, the control gate 6, the drain field 7, and the source 
field 8. 

[0007] And the metal wiring 10 which consists of an aluminium alloy etc. through an interlayer insulation 
film 9 on said control gate 6 is arranged in the direction which intersects the control gate 6. This metal 
wiring 10 lets a contact hole 11 pass, and is connected to the drain field 7. And each control gate 6 
serves as a word line, and the source field 8 which extends in parallel with the control gate 6 serves as 
a source line. Moreover, the metal wiring 10 connected to the drain field 7 turns into a bit line. 
[0008] In the case of such a memory cell transistor of double gate structure, the on resistance value 
between the source and a drain is changed with the amount of the charge poured into the floating gate 
4. Then, he fluctuates the on resistance value of a specific memory cell transistor, and is trying to 
match with the data which memorize the difference of the operating characteristic of each memory cell 
transistor produced by this by pouring a charge into the floating gate 4 alternatively. 
[0009] Each actuation of the writing of the data in the above non-volatile semiconductor memory, 
elimination, and read-out is performed by [ as being the following ]. In write-in actuation, high potential 
of 0.5V and the source field 8 is set [ the potential of the control gate 6 ] to 12V for the potential of 2V 
and the drain field 7. If it carries out Capacity coupling of between the floating gate 4 and a substrate 
(source field 8) is carried out between the control gate 6 and the floating gate 4 (capacity between the 
capacity < floating gate 4 between the control gate 6 and the floating gate 4, and a substrate (source 
field 8)). The potential of the floating gate 4 is raised by about 9V by this capacity-coupling ratio. It is 
accelerated to a floating-gate 4 side, the hot electron generated in the channel field under the field in 
which said floating gate 4 and control gate 6 were installed side by side is poured into the floating gate 4 
through oxide film 3A, and the writing of data is performed. 

[0010] On the other hand, in elimination actuation, potential of the drain field 7 and the source field 8 is 
set to OV, and the control gate 6 is set to 14V. By this, the charge (electron) accumulated into the 
floating gate 4 runs through said tunnel oxide film 3 by F-N (Fowlei^Nordheim tunnelling) conduction 
from the acute section of the up corner of the floating gate 4, is emitted to the control gate 6, and data 
are eliminated. 

[001 1] And in read-out actuation, potential of the control gate 6 is set to 4V, the drain field 7 is set to 
2V, and the source field 8 is set to OV. If the charge (electron) is poured into the floating gate 4 at this 
time, since the potential of the floating gate 4 will become low, a channel is not formed in the bottom of 
the floating gate 4, and a drain current does not flow. On the contrary, if the charge (electron) is not 
poured into the floating gate 4, since the potential of the floating gate 4 becomes high, a channel is 
formed in the bottom of the floating gate 4, and a drain current flows. 
[0012] 

[Problem(s) to be Solved by the Invention] Drawing 14 shows the measurement result of the cycle life 
(the count of data rewriting, E/W Cycle) in the conventional equipment of the above-mentioned 
configuration, and shows signs that the accumulation percent defective (%) increases, along with the 
increment in the count of data rewriting (axis of abscissa). In addition, with the defect in this case, it had 
Judged that the time of for example, a eel current falling to the level (for example. SOmicroA from which 
the memory cell current of the memory cell of an elimination condition becomes 30% of lOOmicroA of 
initial value) which can be judged is poor as a life of a memory cell of operation. 

[0013] As shown in this drawing, when the count of data rewriting amounted to about 70.000 times, with 
the conventional non-volatile semiconductor memory, the accumulation percent defective had become 
100%. 

[0014] In a general programmable memory, there was a request of about 100,000 times having been 
needed, and 70.000 times of the repeat of the writing/elimination of data having been insufficient, and 
wanting to make the further count of rewriting possible. 

[0015] Then, it traced that there was a certain causal relation between the quality of the material of the 
interlayer insulation film formed on the memory cell transistor, and a cycle life as a result of this 


invention person's analysis. 

[001 6] That is, in an equipment configuration by which a level difference becomes severe comparatively 
like the non-volatile semiconductor memory of this configuration since the control gate laps on the 
floating gate, in order to attain flattening, the interlayer insulation film 9 with which the etchback 
process of the SOG (Spin On Glass) film generally used was given is formed. 

[0017] And H contained in this SOG film or OH was spread, and I thought that it had influenced that a 
trap is carried out to said tunnel oxide film. 

[0018] Therefore, this invention aims at offering the non-volatile semiconductor memory which enables 

improvement in the life of a memory cell of operation, and its manufacture approach. 

[0019] 

[Means for Solving the Problem] Then, it was made in order that this invention might solve the above- 
mentioned technical problem, and the non-volatile semiconductor memory of this invention is that the 
barrier film by silicon nitride 39D is placed between the floating gate 34 and interlayer insulation film 39 
inferior surface of tongue containing the SOG film which covers control gate 36 grade, and it inhibits 
that a trap is carried out to the tunnel oxide film 33 even if H contained in the SOG film or OH is spread, 
and is characterized by improve a trap rise rate. 

[0020] And after that manufacture approach forms the electric-conduction-ized polish recon film on 
gate oxide 33A oxidized thermally and formed on said silicon substrate 31, it carries out patterning of 
this polish recon film, and forms the floating gate 34. Next, the tunnel oxide film 33 is formed so that 
said floating gate 34 may be covered, and after carrying out the laminating of the insulator layer 39A to 
the polish recon film electric-conduction-ized on this tunnel oxide film 33, and the electric conduction 
film which consists of the tungsten silicide (WSix) film, the control gate 36 is formed so that it may have 
the field which carries out patterning of this cascade screen, and laps on said floating gate 34 through 
the tunnel oxide film 33. Then, the drain field 37 of a reverse conductivity type and the source field 38 
are formed in the front face of said silicon substrate 31 so that said floating gate 34 and said control 
gate 36 may be adjoined. Furthermore, silicon nitride 39D is formed so that the whole memory cell which 
consists of said floating gate 34 and said control gate 36 grade may be covered. And after forming SOG 
film and BPSG film 39E on this silicon nitride 39D and forming the interlayer insulation film 39 by which 
flattening was carried out by carrying out specified quantity etchback of these, it is characterized by 
providing the process which forms in said drain field 37 the metal wiring 40 which makes contact 
connection through the contact hole 41 formed in this interlayer insulation film 39. 
[0021] Moreover, after other manufacture approaches oxidize thermally the front face of the silicon 
substrate 31 of one conductivity type, form gate oxide 33A, form the polish recon film 54 electric- 
conduction-ized on this gate oxide 33A and form silicon nitride 55A which has opening 55A of a 
predetermined pattern on this polish recon film 54. they carry out selective oxidation of said polish 
recon film 54 according to this opening 55A, and form the selective oxidation film 35. Next, the floating 
gate 34 which uses this selective oxidation film 35 as a mask, etches said polish recon film 54, and has 
acute corner 34A in the upper part is formed. Then, the tunnel oxide film 33 is formed so that said 
floating gate 34 may be covered, and if it consists of the polish recon film and tungsten silicide (WSix) 
film which were electric-conduction-ized on this tunnel oxide film 33, after carrying out the laminating of 
the insulator layer 39A, the control gate 36 is formed so that it may have the field which carries out 
patterning of this cascade screen, and laps on said floating gate 34 through the tunnel oxide film 33. 
Then, the drain field 37 of a reverse conductivity type and the source field 38 are formed in the front 
face of said silicon substrate 31 so that said floating gate 34 and said control gate 36 may be adjoined. 
Furthermore, silicon nitride 39D is formed so that the whole memory cell which consists of said floating 
gate 34 and said control gate 36 grade may be covered. And after forming SOG film and BPSG film 39E 
on this silicon nitride 39D and forming the interlayer insulation film 39 by which flattening was carried 
out by carrying out specified quantity etchback of these, it is characterized by providing the process 
which forms in said drain field 37 the metal wiring 40 which makes contact connection through the 
contact hole 41 formed in this interlayer insulation film 39. 


[0022] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about 1 operation gestalt of 
the non-volatile semiconductor memory and the manufacture approach of this invention. 
[0023] Drawing 1 is the top view of the memory cell part of the non-volatile semiconductor memory 
which has the floating gate, and drawing 2 is X1-X1 sectional view of drawing 1 . In these drawings, the 
split-gate structure stood in a line and arranged so that the control gate 36 may lap with the floating 
gate 34 through the tunnel oxide film 33 is shown. 

[0024] In addition, although the description of this invention is in the configuration of the interlayer 
insulation film 39 which covers the memory cell which consists of the floating gate 34 and control gate 
36 grade and being mentioned later in detail In the equipment configuration for which the interlayer 
insulation film 39 to which flattening was given according to the etchback process of the SOG film was 
used, in order to inhibit degradation of the memory cell property by diffusion of H from the SOG film, OH, 
etc. It is the last process in which the SOG film is formed at least, and is having made silicon nitride 39D 
as barrier film which prevents diffusion of H into a memory cell, OH, etc. intervene. 
[0025] the silicon substrate 31 of P type — LOGOS — two or more component demarcation 
membranes 32 are formed in the shape of a strip of paper of law, and a component field is divided. As 
the component demarcation membrane 32 which adjoins each other through gate oxide 33A on a silicon 
substrate 31 is adjoined, the floating gate 34 is arranged. This floating gate 34 is arranged independently 
for every memory cell. Moreover, the selective oxidation film 35 on the floating gate 34 is thickly formed 
in the center section of the floating gate 34 by the selective oxidation method, and acute corner 34A 
(refer to drawing 12 ) is formed in the upper part of the floating gate 34. It is made for this to be easy to 
produce electric-^eld concentration in corner 34A of the floating gate 34 at the time of elimination 
actuation of data. 

[0026] And the control gate 36 is arranged through the tunnel oxide film 33 united with said gate oxide 
33A corresponding to the silicon substrate 31 top by which two or more floating gates 34 have been 
arranged the whole train of the floating gate 34. A part laps on the floating gate 34, and this control gate 
36 is arranged so that the remaining part may touch a silicon substrate 31 through the tunnel oxide film 
33. Moreover, these floating gates 34 and the control gate 36 are arranged so that the train which 
adjoins each other, respectively may become symmetrical with a field mutually. 

[0027] The drain field 37 and the source field 38 of N type are formed in the substrate field between 
said control gates 36, and the substrate field between the floating gates 34. The drain field 37 is 
surrounded by the component demarcation membrane 32 between the control gates 36, each becomes 
independent, and the source field 38 continues in the direction in which the control gate 36 extends. A 
memory cell transistor is constituted by these floating gates 34, the control gate 36, the drain field 37, 
and the source field 38. 

[0028] And the metal wiring 40 which consists of an aluminium alloy etc. through an interlayer insulation 
film 39 on said control gate 36 is arranged in the direction which intersects the control gate 36. This 
metal wiring 40 lets a contact hole 41 pass, and is connected to the drain field 37. And each control 
gate 36 serves as a word line, and the source field 38 which extends in parallel with the control gate 36 
serves as a source line. Moreover, the metal wiring 40 connected to the drain field 37 turns into a bit 
line. 

[0029] It explains referring to the drawing simplified for convenience about the manufacture approach of 
the memory cell of such a non-volatile semiconductor memory hereafter. 

[0030] first, drawing 3 — setting — the predetermined field of the semi-conductor substrate 31 — the 
component demarcation membrane 32 — forming (referring to drawing 2 ) — gate oxide 33A is formed 
in surfaces other than this component demarcation membrane 32 at the thickness of about lOOA. And 
after forming and carrying out a phosphorus dope and electric-conduction-izing the polish recon film in 
thickness of about 1500A on said gate oxide 33A, by the well-known photolithography method, 
patterning of this polish recon film is carried out, and the floating gate 34 is formed. 
[0031] Next, as shown in drawing 4 , the insulator layer (the tunnel oxide film 33 is called hereafter) 


which is gate oxide 33A and really [ said ] formed so that said floating gate 34 may be covered and 
whose thickness is about 300A is formed. In addition, after said tunnel oxide film 33 forms a CVD oxide 
film, for example, the TEOS (Tetra Ethyl Ortho Silicate) film, the HTO (High Temperature Oxide) film, 
etc.. with a CVD method on a substrate, it is oxidized thermally and changes, furthermore, when saying 
and said CVD oxide film is formed by the reaction of a mono silane (SiH4), N20. or a dichloro silane 
(SiH2CI2) and N20 When a quality CVD oxide film can be formed and especially a dichloro silane 
(SiH2CI2) is used Electrical properties, such as a TDDB property, improve, or the amount of H in which 
H is contained in a CVD oxide film since it is few decreases from a mono silane (SiH4), and the fault (it 
becomes the cause of generating of a hole and dielectric breakdown is caused) relevant to this can be 
decreased. Moreover, since a membrane formation rate becomes late, a thickness controllability 
becomes good, and dispersion between the wafer sides in a wafer side can be controlled. 
[0032] Then, electric conduction film 36A of the twoHayer structure which consists offer example, the 
polish recon film and the tungsten silicide film (WSix film) the whole surface on said substrate 31 is 
formed. In addition, said electric conduction film 36A forms the polish recon film in the thickness of 
about 1000A first, and next, by making POCI3 into the source of diffusion, after carrying out a 
phosphorus dope, it is obtained at said polish recon film by forming the tungsten silicide film (WSix film) 
on the polish recon film at the thickness of about 1200A. And after forming insulator layer 39A of about 
2500A thickness on said electric conduction film 36A, the photoresist film 50 is formed on this insulator 
layer 39A. and opening 50A is formed in the location corresponding to the source drain field formation 
schedule section of this resist film 50. 

[0033] Next, by using said resist film 50 as a mask, and etching insulator layer 39A and electric 
conduction film 36A, the control gate 36 which carries out the laminating of said insulator layer 39A to 
the upper part, and grows into it as shown in drawing 5 is formed so that the side-attachment-wall 
section may be straddled from the upper part of said floating gate 33 through said tunnel oxide film 33. 
And after removing said resist film 50. this photoresist film be use as a mask, about, annealing treatment 
of n mold impurity (31 P+), for example, the phosphorus ion, be pour in and carry out to the surface of a 
substrate 31, it be diffuse [ it cover with the photoresist film which do not illustrate said drain field 
formation schedule section at least, and ] on it on the impregnation conditions of 5.0x1 01 5/cm2 of 
doses, and acceleration voltage 60KeV, and the source field 38 be form. In addition, arsenic ion (75As+) 
etc. may be used as said n mold impurity by which an ion implantation is carried out 
[0034] Next, as shown in drawing 6 , after forming insulator layer 39B which consists of the oxide film of 
about 2000A thickness with a CVD method the whole surface on said substrate 31, as shown in drawing 
7 , the photoresist film 51 which has opening 51 A which covers said source field 38 top on the whole 
surface is used as a mask, anisotropic etching of said insulator layer 39B and the insulator layer 33 is 
carried out. and while exposing a drain formation field top face, side-attachment-wall spacer film 39C is 
formed. Moreover, to the bottom of said resist film 51, insulator layer 39B will carry out a residual 
membrane. 

[0035] And said resist film 51 is used as a mask, annealing treatment of n mold impurity, for example, 
the Lynn (31 P+) ion. is about poured in and carried out to the surface of a substrate 31 on the 
impregnation conditions of 1.0x1 01 5/cm2 of doses, and acceleration voltage 40KeV, the drain field 37 is 
formed, and this photoresist film 51 is removed. At this time, the component demarcation membrane 32. 
the floating gate 34. and the control gate 36 become a mask, and the source field 38 and the drain field 
37 are formed in a self-align target (self aryne) so that the surface of a substrate 31 may be adjoined at 
the end section of the floating gate 34 and the control gate 36. In addition, arsenic ion (75As+) etc. may 
be used as said n mold impurity by which an ion implantation is carried out. 

[0036] Next, as shown in drawing 8 . silicon nitriding (SiN) film 39D of about 250A - 350A thickness is 
formed with a CVD method all over substrate 31. In addition, this silicon nitride 39D constitutes the 
description of this invention, and works as barrier which prevents that H diffused from the interlayer 
insulation film 39 mentioned later and OH enter in a memory cell (especially tunnel oxide film 33). Thus, 
since it is lost that H and OH which were diffused from the interlayer insulation film 39 enter in the 


tunnel oxide film 33, and form a trap site by silicon nitride 39D used as the barrier being formed, an 
improvement of a trap rise rate can be aimed at 

[0037] Then, as shown in drawing 9 , after forming BPSG film 39E of about 8000A thickness the whole 
surface on a substrate 1. in order to attain flattening, SOG film 39F are formed by about 2000A 
thickness, specified quantity etchback of the SOG film 39F and BPSG film 39E is carried out (to the 
location shown in drawing 9 with an alternate long and short dash line), and flattening is carried out And 
insulator layers 39A. 398. and 39C, silicon nitride 39D, and BPSG film 39E and the interlayer insulation 
film 39 which consists of SOG film 39F are formed by heat-treating said BPSG film 39E. In addition, 
although the condition that flattening was carried out extremely is illustrated in drawing 9 in order that 
an interlayer insulation film 39 may exaggerate the condition that flattening was carried out. there is a 
field which became depressed in the front face of BPSG film 39E which constitutes an interlayer 
insulation film 39 in fact, SOG film 39F will carry out a residual membrane to this hollow field, and it will 
be dotted with SOG film 39F on an interlayer insulation film 39. 

[0038] And as the photoresist film which is not illustrated [ which was formed on said interlayer 
insulation film 39 ] is used as a mask, a contact hole 41 is formed in an interlayer insulation film 39 and 
it is shown in drawing 10 Contact plug 40A which consists of the tungsten film through the non- 
illustrated barrier metal film in said contact hole 41 is laid underground. Aluminum film 40B (for example, 
aluminum film, the aluminum-Si film, aluminum-Cu film, aluminum-Si-Cu film, etc.) is formed on contact 
plug 40A. and the metal wiring 40 which consists of contact plug 40A and aluminum film 40B is formed. 
Thereby, the non-volatile semiconductor memory of this invention is completed. 

[0039] As mentioned above, since it is inhibited that H and OH which were diffused from SOG film 39F 
which constitute an interlayer insulation film 9 like before enter in the tunnel oxide film 3, and form a 
trap site by silicon nitride 39D being formed so that the whole memory cell may be covered with the 
non-volatile semiconductor memory of this invention as explained, an improvement of a trap rise rate 
can be aimed at. 

[0040] When here shows the measurement result of the cycle life (the count of data rewriting, E/W 
Cycle) in this invention equipment to drawing 14 , it turns out that it does not pass over an 
accumulation percent defective to 50% even if the count of data rewriting amounts to about 100,000 
times, but it becomes about 160,000 times that an accumulation percent defective becomes 100%, and 
the cycle life is improving. 

[0041] Moreover, the manufacture approach which forms an acute corner in the upper part of the 
floating gate 34 as shown in drawing 2 is explained based on drawing 1 1 thru/or drawing 13 . 
[0042] First, in drawing 1 1 , oxidize thermally the front face of the silicon substrate 31 of P type, and 
gate oxide 33A is formed. The polish recon film 54 which the phosphorus dope was carried out and was 
electric-conduction-ized on this gate oxide 33A is formed. After forming silicon nitride 55A which has 
opening 55A of a predetermined pattern on this polish recon film 54, according to this opening 55A. 
selective oxidation of said polish recon film 54 is carried out, and the selective oxidation film 35 is 
formed. 

[0043] Next, as shown in drawing 12 , the floating gate 34 which uses said selective oxidation film 35 as 
a mask, carries out anisotropic etching of said polish recon film 54, and has acute corner 34A in the 
upper part is formed. 

[0044] Then, as shown in drawing 13 . after forming the tunnel oxide film 33 so that said floating gate 34 
may be covered, and forming the cascade screen which consists of the polish recon film electric- 
conduction-ized on this tunnel oxide film 33, and the tungsten silicide (WSix) film, the control gate 36 is 
formed so that it may have the field which carries out patterning of this cascade screen, and laps on 
said floating gate 34 through the tunnel oxide film 33. Thus, by acute corner 34A being formed, at the 
time of elimination actuation of data, it becomes easy to produce electric-field concentration at the 
edge of the floating gate 34, and an elimination property improves. 

[0045] Moreover, in the operation gestalt of this invention, by performing nitriding treatment to the 
tunnel oxide film 33 which consists of the CVD oxide film mentioned above, an improvement of the 


further trap rise rate can be aimed at, and the count of rewriting of data can be extended. That is, it 
originates in the charge (an electron) which jumped out of said floating gate 34 into the interface part of 
the control gate 36 and the tunnel oxide film 33. was accelerated by electric field with the control gate 
36 as a factor of trap rise rate aggravation, and had energy, and are easy generating a trap site, and 
since the trap of the charge (electron) which jumped out of the floating gate 34 in the generating field of 
this trap site at the time of elimination actuation is carried out, it is thought that elimination 
effectiveness falls. Then, by making tunnel oxide-film 33 part corresponding to the trap site generating 
field contain a nitrogen atom, it becomes possible to terminate the uncombined hand of a dangling bond 
of not taking the form of O-Si-0 of the field, with a trivalent nitrogen atom, and it can control a dangling 
bond. Therefore, since generating of the dangling bond used as a charge (electron) trap site is controlled, 
the rate that the trap of the charge (electron) which jumped out of the floating gate 34 at the time of 
elimination actuation is carried out can decrease, and decline in elimination effectiveness can be 
controlled. Furthermore, if it says, after the nitriding treatment of a CVD oxide film forms a CVD oxide 
film, N20 (or NO and NH3) annealing of it will be done in the thermal diffusion furnace in a nitriding 
ambient atmosphere, or LP(reduced pressure) CVD furnace. 

[0046] In addition, although the operation gestalt of this invention explained the gestalt of the operation 
which applied this invention to the split-gate mold flash memory, this invention may be applied not only 
to this but to a stack TOGETO mold flash memory. 
[0047] 

[Effect of the Invention] Since it can inhibit H, OH, etc. being spread from the SOG film which 
constitutes an interlayer insulation film like before, entering in a tunnel oxide film, and forming a trap site 
by having formed the barrier film which consists of a silicon nitride so that the whole memory cell may 
be covered according to this invention, an improvement of a trap rise rate can be aimed at, the count of 
rewriting of data can be extended, and the life of a memory cell of operation can be made to extend. 
[0048] Moreover, an improvement of the further trap rise rate can be aimed at. the count of rewriting of 
data can be extended, and the life of a memory cell of operation can be made to extend by performing 
nitriding treatment to a tunnel oxide film. 


[Translation done.] 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the structure of the memory cell of the non-volatile 

semiconductor memory of this invention. 

[Drawing 2] a part of drawing 1 — it is a sectional view. 

[Drawing 3] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 4] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 5] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 6] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 7] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 8] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 9] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 10] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 11] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 12] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 13] It is the sectional view showing the manufacture approach of the non-volatile 
semiconductor memory of this invention. 

[Drawing 14] It is drawing showing the device property of this invention and the conventional non- 
volatile semiconductor memory. 

[Drawing 15] It is the top view showing the structure of the memory cell of the conventional non- 
volatile semiconductor memory. 

[Drawing 16] a part of drawing 15 — it is a sectional view. 


[Translation done.] 
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3 4co.tg|5tC5fe|ft^r^ffl5 3 4 A (E 1 2 #BB) Tj'f^fiS;:? 

arv^^o z-Mzxn)^ 7'-i'<r)mi:m'^mzya-r- 

-f ViJ^y- h 3 4 ff)MU3 4 AT"«^fttp-^sii;f,u%J: 

[0 0 2 6] -eLT. ^?&(7>7D-7^^ vr-J'- h 3 4 

^*S2a$it/j-> 'J 3 >^^3 TO-T^^v^T'r 

- h 3 4 <o:&?ij^tci^iE:.L-cft(iie'>'- h^'(bK3 3 a t 

-i^^t^fltzh >^^)^mm3 3«::/hLr3> hn-;u 
y- h 3 67!»*Seg^*v4o c:<7)3> hD-^uy- h 3 6 
(i. — 6l5;4*7n--r < yfY- V 3 4±lCfi'5: »). i^t) 
<OS6:0-*f h > :fwPK?'fb8|t3 3 $r:ft-Lrv'J 3 >»|E3 1 

•r -f >i^"y- h 3 4S0'3> ho-ji/y- h 3 611. 
n ^-im 0-^9 ^-iJ**!: t 4' -6 J: T (-BEiS S H 

-So 

[0 0 2 7] ffirlE3> fa-;vy- h 3 6oraw**E'S 
iiSl/7D-7^^ h 3 4cr)ra<036«®i*U, N 

m<r) Y U f >^>S 3 7 >Riyf V - T.lita 3 8 i)^f&.^ ? 

KU-f >S«t3 7 li, 3 > h D-;l.y- h 3 6«0M 
-c^-f-iJ-ttlK 3 2 *:H 4 it-C •eJv-?'it7>»?J63: L. , V - ^ 
kI*43 8(±, 3 > h D-;uy- h 3 6 <05£-6£-t-S>:^r^lC 
3S39t-f'2>o Cix'b07n-7" -f f 3 4 , 3>h 

n-;i.y-h3 6. K W ^ > iglt 3 7 S^'V - 3 
8 u J: •) j« * «; -t ;u h 9 > ;^ ^ A^ffiiS s tt-So 
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[0 0 2 8] ^LT. flK=> > h n-juy- h 3 6± 
B!t'6*;^gi;*a4 0*f::3> ha-;l/y- h 3 6 t^ISi-^ 

-;i'4 1 tiiL-c. yu-i >m^3 7 izmm^ixio ^ 

3Vhn-;wy-h36t •T-^f USiti" ^ V - X flt^ 3 

(00291 \^XT. ie^io ^j:T^m^^^mmm^m 10 

Elli * #B?. L 5: 7»f t,§i^-t * o 
[0 0 3 0] 5ft\ 0 3 l-iJV^r, i|ii£#*«3 1 com 
2l<7??Iit(zST-53-SiBt3 2 ^ffM-r* (Ill2#.qs) 

ico^i^^^f?|JK3 2 mi-co^gicr- h^fbJ^S 3 
AS-iJj:-?- 1 0 0 Aw¥$tcJKfiK-f ^„ -f-ur, ffifffiy 
- hS^ftms 3 A±tZ;f:'; vij3»JiSrj3J:-?-l 5 0 0 

-So 

[0 0 3 1 1 04 t;>7<-tJ;oU, fjlfi^n-x-f 
h 3 4 t®ffii-^j:-)utfFgey- h^ffciig3 3 

A t -^^l^m $ its, J5 ^ **i5 i 3 0 0 A<?5«I*SS£ 

mtv>^-^)\'mm:-6 3 a. ate±iccvDtet-J: •? c 

VDK-fklK, tRIX-lf. TEOS (Tetra Elhyl Ortho Si 

licate) ^^^^HTO (High Temperature Oxide) ffi^=Sr 

fluifiC VDStftS^^-^ ->7 > (SillJ tJ^jO> 30 
^v^livi' n;vv7> (SiHjCh) tN, Ot<^)S 

SKi-^C tTj^-ei;. ^Uv'i' n;i.v5 > (S i H. C 
\t) rfflv>/^*&'S-(-|i, TDDB#t*.^om^!|*147!i* 
r6]tLA:»), (SiH,) J: •) 

C VD^'ftBiF'Jtc-^J fL*Hcol:7>filS'>L, i^ll 

tsec-r) *«i)Si^-e#*„ S/c, JSMU- h7>^il< 

T-<^if(bn>i ^PPW-r-sc i:;»f-ei;-J>o 40 
[0 0 3 2] SEv^-C, «igEffi4R3 1 ±(??^!feffil-CT^If'-K 

>; ->';=j>Mt ^'>rx-r>'v/"j-if'r vm (ws i x 
■g-1 0 0 0 A<o^P&u^KlSL^ ^^^icMiB'K'; v'j 

'.j3>J|i±ni'>^X7^>v';-9-'f (WS i xK) 
^ri^sj:-?- 1 2 0 0 k<r>f^^ izfm-ti, z Hz i oX^h 
it-Sc -?-LT, i5?£2Stm^3 6 A±Ui3j:-?-2 5 0 0 A 
Offii£|?0«6i^lK3 9 A«:S^L/c^, C:<OJ6»M3 9 A 50 
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0 <0 V- X • K u ^ >?Sia3K^^3E6B»CJ-frt>i-*t*atz 
pap 5 0 At'f^fiSt-t^o 

[0 0 3 31 miEU-v;^ OS--J'X;?tCL-C 

i^i^|g3 9 A>aa'iSSJi3 6 Ai:J^y^>ir-ti,ztl,z 

xf). ms tc>f<f j; ^ t-±gi5t;mfa$feitiK 3 9 a 

3 3 «r^LTfJtE7D-x^ h 3 3 (O.KSBji^'o 

* h UvX MBS«rv;^^'lzLTS«3 1 ffiU^ iz n MTr^ 

nz.{t')>'<^> ("P+ ) J:-?- K-Xa 
5. 0xi0"/'cm-. ijnil^a 6 O K e V cOriAlfe 
#T-aA L T T - - LXmm. L , V - X ^JJ^ 3 8 

[0 0 3 4 ] la 6 J: o nfifna*-ig 3 1 ±<r> 

^MlcCVDitUJ; '9fcJ;-e-2 0 0 0 k<7)mi^<omtlR 
7>>e,JS*ie*tlK3 9Bi£-5gfi£L/c^, HI 7 C^i" J: 

±mi,zmiiy-^mn3 s ±i:^wr i>mn5 1 ai-* 

h Pvx MK5 1 ?r^x^'^-Lt:, fJgSiffiiftK 
3 9 BRt/mmms 3 imi5i±^y^>^^LX. KU-f 

Bg3 9B*faflI1-^- 
[0 0 3 5] -f-LT, itrgfil/v'x h)!S5 1 t^.x^'UL 

r, m^3 Koitmiznm^m.^. m^i£') > c p+ 

) -f + >S-fcJ:-5-K-XSl. OxiO"/cm^fiD 
;!Sl:ff4 0 K e VcO^A*#-ettXL-Cr:=.-;l'iQ.aL 
T KU-f >"a*S3 7 Srfl^fiEL, vl<07 * h U v*x hM5 

1 5-|S^*-r-J.o i(7)t§, ^^^^3-811613 2, 70-7^^ 

h 3 4S.(:/3> hn-^w-j'- h 3 SAf-^x^-t; 
4^o-C, aiS3 1 coifed u 7 n - 7" ^- >iry- h 3 41^ 
h 3 6<r)-mi>zmmiri,X^izv 
-X|HJt3 8S.t>*KU"i' >f51s63 77ifiE.e-ft-6<j (-t;V 

nSa^F^^ftt LT, k^-fjJ-V ('^•As+ ) ^«rfflv>-C 

[0 0 3 61 'Xt-, US U/j<-t J: T tc^^g 3 1 t- C 
VD?£-eii J:-?-2 5 0 A^ 3 5 0 A<7»MIf 'j >.^. 
^t (S iN) flg3 9D^rJFM-!r-5.o l=J^ CcOv'Jrz^g 

-2)^M$&**K3 9*^c.l!tSS:$nfcH, OH*«;<>t>; -tJi- 
1*1 h >^-;l'i^ftK3 3 ) CXt^iitfi t=t|%it 

VS-ftlKS 9D**3FM?tL-S)Ct-C% /f Wi^^JgS 

iiA-C% h5> y7'-9-'f h$rJKfiS;-r^Ci:7!»*4-<i5:-<b<0 
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to 0 3 7] fet>/^-C, EI9C3^1-J: n 36« 1 ±<0i& 
Si»;{Rlx.lf> iJi-J-S 0 0 0 A<7)MJ?<7?B P S G|g3 9 
E5:]B^L^c?^S:lC. ¥4U'fb$rlII&/:*!)U S O GBr3 9F 
«rJ3J:-e-2 0 0 0 A<0I8J?TC?^/£L^ SOGIIg3 9FS 
J/B P S Gil 3 9 E ^^rSEl: (H 9 tC-,4r,iai|-C^i-e 

MBilBP SGM3 ^Ei^M'i-i>z.tX's *fe^ll3 9 
A, 39B, 3 9C^->U3>S'fblS3 9D, -tLrB 
P S G)K3 9 E t SOGSSS 9 Fyj'f>fiic;*JBMffiM^ffil3 

9Sr®fiE-t-&o f^x ll9T-l±^R3i^^Jf 3 9*'¥S^tS 10 

^L-C***«, ^ISUttJilB1*6«||lS3 9«-fi5)S+*BP 

SGSf3 9 Ec03g^ii<7)tflT'a^;L•^SJt5'/^fc •) , w<^r«^ 
fi^HiSU S O G K- 3 9 F LX. m W«6iaill 3 9 ± 

{lS0GjK3 9 F^^-s-.^E-t*:: t (;;&-6o 
[0 0 3 8] -E-LT, ^IBeMife^)K3 9 ±.t,ZT^WLLtz 

9 rj > ^' h * 4 1 l-BfiK L, H 1 0 tc^t J; o 
U^ 1^tl^>i'^ hjh-;V4 l|*|(c^lII;^<0>''f'J 7^ ^' 
'l'J!R^:^Lt■^'>^':^•7•»K;6^e>fiS;a3>'^^' hy?^^ 20 
4 0A«rM^Ls •=! > 9 ^ Y rfy ^ A 0 k±.\ZT )^ 5. :^ 

^j^mA OB A ij^, A 1 - s iji, A r- 

Cum, Al-Si-Cu mm iMlSL 3 > ^' h 
■r5i'4 0 AJll>*T;l/5ii>?AlB[4 0 Bd^Cj^SifeJgiE 

[0 0 3 9] J-J-Ji. SiWLJti 9t;*%?^<^^ti5614-t- 
iSf^^iatillM-CJi. p< ^ -t;P^f$:$.-mS-t-£) J: ic v 

mmmmm^ imiisi.-ti>soQB.3 9 F*'e>ifi;tic$n/w 30 

H. OH*». h v^;^gE^^:li^3l*3^cx^)ii^■e^9•yr 
(0 0 4 01 iciT-. :$:|&^^^s^-^5^t'l>■+^-^ 

(T'-^'lliJftx.Ill^, E/W Cycle) <OiB!l5E*S^Sr, 

[0 0 4 1 ] S fc. H 2 <tdi5r7n-T--f> ^r/,' 40 

- h 3 4cr>±^lC5tffti:«SIS«r3KfiE-i-'2)Sa3t:^a:Uo(,» 

T. HI i;iMI2ll zKzm-^s^w^-t^o 

10 0 4 2] $fe-r> HI 1 Ui5v»-c, P32w->'j3>gS 
1S3 1 <0:RB4-S4ie<tLTy- hiE^ft)iI3 3 A^ffM 
L-^ icoy- hiKikMS 3 A±lC'j > Y—T^ixx^n. 
fb?iv/C'-K'J v'j3>|g5 4*BfiKL. C(0;J?'J •>>; 3 
>IR5 4.K»CBlf5e<^/<i'- vcorans 5 Al-*i--6>''J 
:3>i*.fbB^5 5 Ai-BfieL;tf^(:, CCO^DS SAUtD 

CTtiI§e'-K'J V 3 >|g5 4 4-iS«?B!i<bL\-s*?fe^fbM 

3 5 iMSiti.,, 50 
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10 0 4 3] ^ic, lai 2Jcs^-f iTic. iilEigiRK'fk 

M3 5^r^;^i'ULTffirSe:i^'; vVnvMG 4 
iy^v^^trii^fBU^feJjii&^SRS 4 A^■Wr^.7□- 
r -f ^ry- h 3 4 SrJ^fiKf -So 

10 0 4 4] m^x. mi 3ug^-rj:dic, ms^n- 

x-f >;ry- h 3 4 ^te?Ei-*± H >-^-)\-mm3 
3$rJ^^L. i«0 1^ >^^;l'©jbSg3 3 ±.t;ig?gfb?n/c 
5K';i>';3VjRt5'>i^7>f ^vV-^t-f K (WS i x) 

^^'y- h 3 4±Ufii5:^>fIiSSrif-J'J: vim^ ho- 
h 3 6 *r3f^BS:-r-&'(>WT'*>^o -OJ: 9 U$feltt^: 
^66 3 4 A**JgfiK$ii^C:tt:, -f- (DM^miif^liZ 
7u-7->( >yY- Y 3 4<7?i«g|5-cm#«tf34t±i:^< 

[0 0 4 5] * Tt. ^^m<7>m:mjiimz^\,^x. sfraL 
fcc VD^fbSl^^ii^'bfig;* h v^^-'i'K'fblKS scg-fbto 

Eltl. T'-5'<7)»$^x.i5]3^^i£(f1-C tyj^T-d^o BP 
Yvy-fr-yfU-vm:it(r>^mt.l,X. nvhn 
h 3 6 t h >?^;i'^^blK3 3 t (??#ffia5^>nii 
iijRe7 n - 7- < >• ^r- h 3 4 *^ 'b^U'tB L . 3 > f n 

(m^) tCiliH LT h V -y h j5»i56i < , 

i <7) h -y •7'+^ h co%^fSi*T-?S*i!){^Bf (C 7 n - ^ 
-< V^^y- h 3 4;i^fb?i%I/aiL?t:mrfl TJfhv-y 

)^mitW.-3 ■3U^\zm.mw.=^-^^^^-^i,:LhX'. ^(O 

<O*i®'g-*«:3iD<0g!^;i?-UJ:<.T^'-< Vth 
-tTS^DTfigH^'t). yv^'-'j VtJ^^'y K^rPpftlJ it 

mzyo-T-'Oif-y-vi A-ii^hm.ifmi.f^.'mm (m 
•7 ) f 7 v y^fi^ty^Tifi^i^ L> m^n^<r><&m 
ttiwj-r2)i t*f-e#^o Micwxfi". c vDSj-fbisoa 
■fb5as(*> cvDiHbK^rjgjSL/jffeu. st-fb^B^i:* 

Of»t4£tJci^-^L P (ME) CVDJ53rt-CN, O (^>-£)V> 

[0 0 4 6] ^^m(r>%miimx'a. .xyj y 

[0 0 4 7] 

t,H. OH^75*l£SiL-c h >^;^S?^bSSl*!lcA^5i^.^-e 
h^ xy-ij-^ Yim.fiSL-ti>^t iiiH..X'^i,<Dx-. hv 


13 

(0 0 4 8] h ^^^I'K^biKJcS'fk^aa^-jSfef - 

[0 2] HI 0-SBifM12IT-*)^o 
IE! 3] 2^l&??<o:T:»l&14^««:|Bimg<^SIaS:^rS«- 

10 4] 2f:%B.^o7Faigi4*^*t;ieii^so$a3t:^&t 

[El 5] :*:|S?^<7)^»l&14#«<*:feti«acOS!3S:^ffi«- 
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[0 8] ^^m<^yfmf^ii:^mmm^m<Dsi^:)jmi 

^i-ifffi0T-^>4o 

[010] 2f:^?^<o^»iii±#ig^*:feis^a<7)§i4di:^ii 
[011] :^^m<oT-m^^M^ig.mz^^s.<Dm^ij&: 

10 Sr^1-ifE0r'*)*o 

[012] *i§^w/Ftii&i4##fl:iait^a«oii{ii:?jffi 

=£-^i-Bf®0-C$>-So 

[013] ^%?§<^^Jfl&14#««:fe«;SIB(^$!it:)Jft 
=Sr^i-ttlf®0T-*-&o 

[014] :^^mt'^^(7)T-mm^^m'mm^m.<or 

^W;^!if14S:^i-0T-*>-&o 
[015] tt*<^^Jf IStti|ii»#:E1gJia<?) ^« * >; -b;l^ 

[016] 01 5O-a5Slf®0T-*>^o 
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7n> h^-yco^^ 
(72)%^# lfff± 


F A (##) 5F001 AA21 AA22 AA25 AA43 AA63 
AB03 AB08 AB09 AC02 AC06 
AC20 AC61 A012 AD41 AD94 
AE02 AE08 AF07 AG12 AG21 
AG22 AG23 
5F083 EP02 EP24 EP60 ER02 EROS 
ER14 ER17 ER21 GA21 JA05 
JA35 JA36 JA37 JA39 JA53 
JA56 MA05 MA06 MA20 PR12 
PR15 PR21 PR29 PR36 


